from seven centres representing areas of known high incidence (Boston, USA, and Glamorgan, Wales), intermediate incidence (Athens, Slovenia and Sao Paulo) and low incidence (Taipei and Tokyo). All women admitted to hospital for a first diagnosis of breast cancer from the seven defined populations were interviewed. For each woman with breast cancer the field workers interviewed, as controls, three women without breast cancer, using the same detailed social and reproductive questionnaire.
Summary ofResults
In view of the very great differences in the incidence of breast cancer in the different countries, the relation between incidence and reproductive history was remarkably similar in the seven areas. The risk was from 35% to 50% higher in single than in married women. The cases were of significantly higher socio-economic status than the controls (women who had had sixteen or more years of full-time education were at three times the risk of women who had had less than twelve years). Amongst ever-married women, the risk was consistently higher among the infertile than the fertile and tended to decrease with increasing parity; when the fact that breast cancer patients had had fewer pregnancies than the controls was corrected for, there was no evidence to suggest that lactation or duration of lactation gave any protection. (Even in the areas notable for prolonged lactation, the proportion lactating for a total of five years or more was the same in both cases and controls.)
The most important finding was that in all the areas studied there was a striking relation between the age at which fertile women had had their first child and breast cancer risk, to the extent that those whose first child was born before they were 18 years old were at less than one-third the risk of those having their first child after their 35th birthdays. This explains the observed relationship between parity and risk, since women having their first child when they are young tend to finish their reproductive life at higher parities than those having their first child when they are older. Births after the first appear to have little or no protective effect.
Conclusions
Women who have had no children are undoubtedly at higher risk to cancer of the breast than women who have borne children. The international study has made it clear that lactation has nothing to do with this. It is also clear that the protection afforded by child-bearing is closely related to the mother's age at first birth and that the number of pregnancies has little or nothing to do with it. There is also a social class effect which appears to be independent of age at first pregnancy.
Perhaps the most important of these observations is the protective effect of an early first pregnancy since this focuses attention on a previously neglected areathe effect of first pregnancy on cestrogen profile and on breast structure in relation to the age at which first pregnancy occurs.
Age at first pregnancy plays only a small part in the remarkable international differences in the incidence of breast cancer. The consistent social class effect and the different patterns of agespecific incidence in different countries (suggesting a cohort effect) make the hypothesis that international differences may be due to differences in diet attractive. Vianna et al. (1971) and Vianna et al. (1972) have recently described an extensive 'outbreak' of Hodgkin's disease (HD) centering around Albany High School in New York State. Patients with the disease could be linked either through contact with each other or through acquaintance with a third (unaffected) person. A characteristic of these links was the long and variable latent period between the presumed transmission of the disease and the onset of clinical symptoms. This study has been impossible to evaluate statistically and the difficulties in interpreting subsequent reports of this kind (Klinger & Minton 1973) have recently been discussed , Smith & Pike 1974 ).
Studies of space-time clustering by the Knox, or related, methods have yielded essentially negative results (Alderson & Nayak 1971 , Kryscio et al. 1973 ) but this might be expected if the latent period is long and variable. A related method which allows a long, but in this case not variable, latent period (Pike & Smith 1968) has also failed to demonstrate notable space-time clustering (Smith & Pike 1974) . Vianna & Polan (1973) in a study of Hodgkin's disease in Nassau and Suffolk counties of New York State have now reported considerable clustering of cases of the disease in association with particular schools.
A case control study is under way in Oxford in which Hodgkin's disease patients aged less than 40 years, diagnosed over a ten-year period, have been individually matched (for age, sex, social class and area of residence) with other patients not suffering from cancer , 1974 . To date 91 patients and 66 controls have been interviewed. A number of 'links' have been established between pairs of patients, such as through attendance at the same school or workplace, but preliminary analysis of these data would suggest that a similar number of links is present among the matched controls. This study will be reported in detail elsewhere. Suitable methods of analysing studies of this kind have been suggested , Pike & Smith 1974 .
Person to person transmission of Hodgkin's disease is thus still very much an open question and further epidemiological studies are urgently required.
